Introduction
The Scarabaeinae of the Indonesian island of Sulawesi have always been marginally treated, the only two directly relevant synopses being Boucomont (1914) and Balthasar (1963a, b) , the latter author leaning heavily on his French predecessor as far as Sulawesi taxa are concerned. This applies also to the major ingredient of the subfamily, the subcosmopolitan genus Onthophagus Latreille, 1802. Splitting up this megagenus (ca 2000 named species, depending on one's opinion on subgenera, see below) into smaller, regionally limited operational units -only few wellfounded subgeneric names being available -has been common practice to make its complex taxonomic diversity more manageable. Recently we published the first of a series of reviews on Sulawesi Onthophagus groups (Krikken & Huijbregts 2008) .
In the present review we treat the Sulawesi species having -in both sexes -a pair of unconnected, upright paraocular protrusions, and unite them in what is here called the Onthophagus lindu group. In this group ten species are recognized, all new, which are keyed, described, and illustrated below. Seven species with paraocular protrusions from Sulawesi are not included in the O. lindu group since one or more of the following attributes, absent from the O. lindu group, justify a position in other known groups:
(1) paraocular protrusions connected by a distinct ridge or lamina; (2) ridge delimiting pygidium from propygidium absent; (3) base of the first elytral interstria with swelling; (4) eye foramina (in full-face view) very broad, Sulawesi Onthophagus with paraocular protrusions: ten new species, with a key (Coleoptera: Scarabaeidae: Scarabaeinae)
J. Huijbregts & J. Krikken
Numerous representatives of the scarab genus Onthophagus Latreille, 1802 are characterized by a pair of protrusions between their eyes; in the Sulawesi fauna several operational groups of these "two-horned" species are recognized. In this paper the Sulawesi groups and their included species are listed and keyed. Ten presumably closely related new species are described in the newly proposed Onthophagus lindu group, all from Sulawesi: Onthophagus batui, O. kolaka, O. lindu, O. lore, O. matanyo, O. mekara, O. moajat, O. sanggona, O. sihkahonoi, and O. transvestitus . The group members have, in both sexes, a pair of isolated paraocular protrusions. The development of these protrusions is in some species stronger in females than in males, which is unusual. Most of the O. lindu group individuals were collected in dung-baited traps on forest sites. Outside the O. lindu group, attention is drawn to the occurrence of the equally two-horned O. limbatus (Herbst, 1789) and its relatives in Sulawesi, possibly representing western invaders of man-made non-forest habitats.
separated by less than five times their single width; (5) antennal scapus serrate; (6) very large, generally metallic body (length over 15 mm, blue, green, cupreous); (7) females lack the pair of isolated paraocular protrusions.
The novelties of the Onthophagus lindu group and the seven other Onthophagus species with paraocular protrusions confirmed from Sulawesi are all listed below (with any relevant post-Balthasar references), and included in the key. The non-lindu-group taxa from Sulawesi, including some unlikely, unconfirmed records, are dealt with in companion papers (see also the note on erroneous records in Krikken & Huijbregts 2007) ; only O. limbatus (Herbst, 1789) , the males of which are very similar to lindu group species, is briefly described and illustrated. Since Balthasar (1963b) , an increasing number of Oriental Onthophagus species with a pair of paraocular protrusions are referred to the subgenus Gibbonthophagus Balthasar, 1963 (see, for instance, Kabakov 1998 . In the present context we just repeat our view that, although several onthophagine genusgroup taxa undoubtedly represent phylogenetic realities, the delimitations currently applied to the majority of them (including Gibbonthophagus) remain flimsy in the absence of a comprehensive supraspecific analysis. In a regionally limited effort like the present paper we therefore advocate the pragmatic groupwise operational approach indicated above. Based on our overall analysis of the taxonomic diversity of Southeast Asian Onthophagus species with paraocular protrusions, our hypothesis is that the lindu group, as here conceived, has evolved on and is endemic to Sulawesi and nearby smaller islands. Two interrelated points should be kept in mind with regard to the Sulawesi fauna, one specific and one general, to avoid any confusion of other two-horned species with those in the lindu group: (i) Onthophagus limbatus is reputedly very widespread in the Oriental Region, and its males resemble some species in the lindu group. The correct identity of O. limbatus remains unsettled: to our knowledge, the type has not (yet) been recovered, the precise type-locality is uncertain, heterogeneity cannot be excluded, and no nomenclatural action has been undertaken. Sulawesi material recorded in this paper appears similar to published descriptions of O. limbatus and to non-Sulawesi Southeast Asian material seen by us, and consequently the species is tentatively recorded from the island (see species account at the end of this paper).
(ii) The Sulawesi fauna remains incompletely surveyed; cultivated and other more open landscapes may have more unrecorded invasive as well as endemic two-horned Onthophagus species, the invasive element probably coming from the Sundaland-Philippine side (as with O. limbatus) . Caution in dealing with these Onthophagus is required, as the taxonomic resolution of the two-horned species from the Sundaland-Philippine area is very incomplete.
This study is primarily based on material we collected in the context of Project Wallace 1985 and follow-up work. It is part of ongoing work on the dung and carrion scarab fauna of the Southeast Asian islands. A synopsis of the Wallacean fauna is in preparation.
Technical remarks
In the descriptions the qualification abundant for multiple (micro)sculptural units (like punctures) means: generally separated by 2-5 diameters, dense: 1-2 diameters, crowded: less than 1 diameter; sparse: more than 5 diameters. The prefix micro-usually denotes sculpture and pilosity distinct at magnifications of  40 and higher. The type of punctation is qualified only if decidedly and predominantly different from a simple punctation and not due to associated (micro)pilosity (punctures may look ocellate due to presence of a central microstubble); any quantitative data related to punctation are estimates (heavily dependent on lighting, images may be more informative!). Microstubbles and microscales occur in the lindu group: they are shorter than their punctural diameter, and more or less embedded; setae are defined as being distinctly longer -glabrous here means: without setae (i.e. may have microstubbles). The qualification sericeous means that light reflection from a particular surface is silky, being neither distinctly shining, nor distinctly matt (usually this intermediate state is due to a more superficial microreticulation or -striolation). Semiconical, for the paraocular protrusions, means that the posterior half of the cone is flattened. Estimated length proportions of the metatibial spur and five respective hind tarsal segments are given as: s//a/b/c/d/e. Measurements in mm, as given in the holotype descriptions, have been estimated with a calibrated micrometer through the microscope, focussed in dorsal view. The terminology employed for the various body parts follows conventional usage, and does not imply broader homologies (we use metasternum = metaventrite, abdominal sternites = abdominal ventrites). The term interstria is applied to the longitudinal spaces between the elytral striae, counted from the suture.
Beware of potentially deceptive individual polymorphism and sexual dimorphism (check median length of abdominal sternites to determine sex: these are foreshortened in males); some lindu group species show aberrant sexual dimorphism in their cephalic ornamentation. The key and the diagnoses emphasize the morphological attributes of larger (major) individuals; we have not cluttered the key with references to images -these are systematically grouped and self-evident in the plates. In our experience the identification of most lindu group species, in spite of variation, presents no problems where good comparative series are available; singletons, however, may be very hard to identify, and questions may remain -this is why some specimens were excluded from the type series. Always compare the identification result from the key with the species diagnoses concerned, plus the relevant images. Some specimens tentatively named here are explicitly excluded from the type series concerned (in the Material examined paragraphs).
The following minimum set of images is given for each species: habitus (oblique view), head (full-face), pronotum (dorsal), left elytron (dorsal), protibia (upper side), metatibia (underside), and parameres. Sexual dimorphism, polymorphism, and certain details (paraocular protrusions, axial view from front) required additional images. The expression full-face view is applied where the surface aspect of the element concerned is maximally parallel to the plane cutting through apex and base (i.e. different from dorsal view). For magnifications and relevant measurements, see the descriptions. Sundaland is here understood to include Borneo, Java, Sumatra, and the Malay Peninsula, i.e. excluding Sulawesi. The various geographic parts of Sulawesi are roughly indicated as N (North), E (East), SE (Southeast), S (South), C (Central), in principal corresponding to the four narrower island arms and the central land mass (administratively East is part of the Central Sulawesi province). These five parts have more or less different geological and ecological histories, and consequently different biotas. Much of the biogeographic literature, however, is limited to large-scale distribution patterns and dispersal events, not immediately explaining the diversity of Onthophagus and other scarabaeines over parts of Sulawesi (reviews include Whitten et al. 1987, and Hall & Holloway 1998 We predict that more exploration of certain regions (for instance, S Sulawesi) and habitats (for instance, upland and limestone forest) will double the number of species (see also the note on invasive species in the Introduction). Some species appear to be sympatric -we found them in the same traps; whether they actually meet is not certain: nothing is known about diel cycles. Most lindu group individuals were collected in dung-baited pitfall traps, set in a forest environment; only a single individual did fall into the equally numerous fish-baited traps, set at the same sites. Nevertheless, we are not sure which resource actually is the natural mainstay of the lindu group members, i.e., are they indeed using excrements from particular animals as food and/or for reproduction, or are they perhaps using completely different substances? Variation and sexual dimorphism Length 8.5-12 mm. Length of paraocular horns very variable, the longest distally slightly curved near apex, inclined inward and forward. especially in females, which have a concordantly higher anterior pronotal declivity. The smallest males have very short, subconical paraocular protrusions, and an almost evenly convex pronotal surface (male in fig. 2 is 9 mm long).
Range and ecology
Upland forest in C Sulawesi, attracted to dung.
Etymology
Named after the type region, to be treated as noun.
Onthophagus lore sp. n. 
Range and ecology
Etymology
Onthophagus kolaka sp. n. Metasternum posteriorly with indistinct midline impression; metasternal disc sparsely micropunctate, shining; apex of anteromedian lobe and lateral wings microreticulate, with numerous seta-bearing punctures. Abdominal sternites moderately shining, laterally each with transverse row of seta-bearing punctures; sides of sternites 3-5 yellow-brown. Pygidium almost glabrous, with dense, superficial, fine punctures, and microreticulation, matt; base marginate, apex broadly marginate. Protibia with 3+1 larger external denticles (proximal denticle with extended base), with some intervening small teeth, and proximal serration (5 small teeth); terminal spur long, subparallel, apex worn off; protarsus slender, unmodified. Profemur robust, underside shining, with numerous, strong, large seta-bearing punctures and additional sparse micropunctation. Meso-and metafemora complanate, underside shining, with few seta-bearing punctures and with sparse micropunctation. Meso-and metatibiae strongly dilated distad (elongate-subtriangular), external side with ca 5 slight, spine-bearing fossorial elevations; tibial apex with elongate-subelliptic crest, fringed with fossorial spines; terminal spurs long, with acuminate apex (tip worn off ), unmodified. Segment 1 of metatarsus about as long as segments 2-4 combined; approximate length proportions of metatibial spur // tarsal segments 1-5: 60//65/30/18/14/21. Parameres, fig. 85 . Measurements in mm. Maximum width of head 3.5. Median length of pronotum 3.8, maximum width 6.0. Sutural length of elytra 4.5, maximum width combined 6.5.
Variation and sexual dimorphism
Length 11-12 mm. Represented by a small series only: it cannot be excluded that this species is as variable in its size and ornamentation as O. lindu. Length of paraocular horns certainly variable. Females with clypeal margin more reflexed, horns longer, distally curved inwards; anterior declivity of pronotum more extensive.
Range and ecology
Upland forest in SE Sulawesi, attracted to dung.
Etymology
Onthophagus transvestitus sp. n. 
Diagnosis
O. transvestitus is a small, uniformly brown-black, very shining species (length 5-7.5 mm). Pronotal disc usually with distinct, abundant to dense punctation; punctures fine, well defined, on lateral declivities denser, but never crowded (as in the next species). Anterior declivity of pronotum may be depressed, much higher and deplanate in major females with long paraocular protrusions. Clypeal apex truncate or feebly sinuate. Clypeofrontal ridge feebly arcuate, in males laterally nearly effaced and usually more or less pointed medially; clypeogenal suture distinct, slightly raised. Paraocular protrusions short, semiconical (males and females) to long, slightly tapering (females only). Pronotal base arcuate, finely marginate only along vague basomedian angle; basomedian surface deplanate; posterolateral angle obtuse, but distinct; posterior section of lateral border sinuate. Elytral interstriae, with fine, laterally almost dense, scattered punctation; interstrial surface slightly convex, distinctly shining. Striae well-defined, their punctation fine, very slightly crenulating interstriae. Pygidium brown-black, matt, densely, shallowly punctate. Legs brown or black. Proximal external denticle of protibia with base short compared to the three preceding large species. In some ways this species is similar to the equally small, uniformly brown-black O. sanggona, but that species has distinctly matt, sparsely micropunctate elytral interstriae. The preceding three species are largely shining, like transvestitus, but even their smallest individuals are larger than transvestitus.
Description (holotype, male)
Body length ca 6 mm. Colour generally black, very shining, margins of head, underside, legs brown. Pilosity brownish, dorsal side glabrous. Clypeus anteromedially feebly sinuate, margin slightly reflexed; clypeogenal transition at border virtually continuous; clypeofrontal ridge curvilinear, medially protuberant, pointed, angularly, and only just, connected with fine clypeogenal ridge, which reaches lateral border; clypeal surface densely, transversely rugulate. Genal surface crowdedly rugulatepunctate, lateral tip short, widely, evenly rounded. Frons vaguely, densely rugulate-punctate. Vertex between posterior part of eyes with pair of short, semiconical, pointed tubercles. Eyes with ca 8 facet rows across widest point. Ratio maximum (single, transverse) width of eye foramen / distance between eyes ca 10.2. Pronotum evenly convex, disc slightly deplanate, midline vagely impressed near base; surface behind paraocular protrusions very slightly deplanate; lateral border finely marginate, anterolateral angle (full-face view) subrectangular, very shortly rounded; anterior section of lateral border nearly straight; posterior section slightly sinuate, posterolateral angle obtuse; apical border finely marginate, medially hardly sinuate; basal border widely rounded, medially very finely marginate, very vaguely angular (adjacent surface microreticulate). Pronotal disc abundantly, finely, simply punctate, punctures well defined, their diameters decreasing rostrad, increasing to posterolateral surface; many punctures with indistinct microstubble; disc basomedially with some microreticulation (60); punctural diameters 0.02-0.03 mm, mostly separated by 2-4 diameters. Elytra generally very shining black, with 8 distinct striae, stria 7 slightly sinuate, ending at humeral umbone. Striae well-defined, with distinct punctures, mostly separated by 2-4 diameters, slightly crenulating interstriae; interstriae slightly convex, all with abundant, scattered, very fine, shallowly rugulate punctation. Antennal club light-brown, scapus unmodified. Metasternum posteriorly with vague midline impression; metasternal disc with sparse micropunctation, lateral wings with moderately abundant, setabearing, well-defined punctures and additional microreticulation. Abdominal sternites sligtly sericeous, laterally each with transverse row of setabearing, fine punctures; abdominal sides rufous. Pygidium brow, matt, with dense, fine, shallow punctation, and microreticulation, glabrous; base marginate, apex with thickened margin. Protibia with 3+1 larger external denticles, with some intervening small teeth, and proximal serration (6 small teeth); terminal spur long, subparallel, apex acuminate (somehat knife-shaped); protarsus slender, unmodified. Profemur robust, underside shining, with numerous large seta-bearing punctures over middle from base to apex, separated by 1-3 diameters, setae long. Meso-and metafemoral underside shining, with several seta-bearing punctures in front and near apex. Meso-and metatibiae robust, strongly dilated distad (elongate-triangular), externally with ca 5 slight fossorial, spine-bearing elevations; apex with elongate-subelliptic crest, fringed with fossorial spines. Meso-and metatibiae and terminal spurs elongate-acuminate, unmodified. Segment 1 of metatarsus about as long as segments 2-4 combined; approximate length proportions of metatibial spur // tarsal segments 1-5: 38//35/18/11/8/11. Parameres, fig. 86 . Measurements in mm. Maximum width of head 2.1. Median length of pronotum 2.3, maximum width 3.5. Sutural length of elytra 2.4, maximum width 3.7.
Variation and sexual dimorphism
Length 5-7.5 mm. Pronotal punctation apparently varies considerably. Females with curvilinear clypeofrontal ridge, adjacent surface slightly more generally elevated; frontal surface entirely distinctly rugulate-punctate; paraocular horns slender, very long, and somewhat convergent distally. Pronotal declivity deplanate, impunctate, topped by feebly bisinuate crest. Maximum width of head of female in fig. 32 ca 2.2 mm.
Comment
Two females from SE Sulawesi excluded from type series, local males being required to establish conspecificity.
Range and ecology
Apparently a wide-ranging lowland Sulawesi forest species, attracted mainly to dung.
Etymology
Name due to the male-like appearance of major females, a lindu group phenomenon which we first noticed in this species; to be treated as noun.
Onthophagus sihkahonoi sp. n. 
Range and ecology
Only two individuals known from forest in SE Sulawesi, attracted to dung.
Etymology
Dedicated to our sympathetic and most helpful colleague, Sih Kahono, from Bogor (Indonesia).
Onthophagus sanggona sp. n. 
Diagnosis
O. sanggona is a small species (length 5.5-7 mm), dorsally deplanate, uniformly black, matt. Pronotal disc abundantly, distinctly punctate, with superficial midline impression only on base; punctation on lateral declivities denser, but never crowded in any way, as in sihkahonoi. Anterior pronotal declivity only slightly depressed behind paraocular protrusions. Clypeofrontal ridge fine, widely, evenly arcuate, median point indistinct, if present at all; clypeogenal suture distinct, but not raised. Paraocular protrusions relatively short, semiconical, upright, height variable, more or less triangular in axial view. Pronotal base arcuate, very finely marginate, more distinctly so along very vague basomedian angle; posterolateral angle rounded, posterior section of lateral border virtually straight. Discal interstriae flat, distinctly matt, with sparse, scattered micropunctation. Striae narrow, shining, their punctation fine, very slightly crenulating interstriae. Pygidium black, matt, abundantly, finely punctate. Protibia with two slender, acuminate distal denticles, proximal (fourth) denticle very small. Leg colour brown-black. In some ways similar to O. moajat, but smaller, and entirely lacking the yellow-orange elytral markings; initially we considered the material from N Sulawesi, which occurs there together with moajat, a black variant of that species. A uniformly brown-black relative is transvestitus, which is distinctly more shining than sanggona.
Description (holotype, male)
Length ca 5.5 mm. Colour generally brown-black, dorsal side with forebody moderately shining, elytra matt. Pilosity brownish, dorsal side virtually glabrous. Clypeus widely rounded, margin slightly reflexed; clypeogenal transition at border virtually continuous; clypeofrontal ridge very slightly curvilinear, medially hardly protuberant, clypeogenal suture fine, distinct, not raised; clypeal surface densely, transversely rugulate. Genal surface sparsely micropunctate, lateral tip widely rounded. Frons sparsely micropunctate to finely punctate, some punctures transverse. Vertex between posterior part of eyes with pair of short, semiconical, pointed tubercles; surface between tubercles with some micropunctures. Eyes with ca 8 facet rows across widest point. Ratio maximum (single, transverse) width of eye foramen / distance between eyes ca 7.2. Pronotum evenly convex, disc slightly deplanate, anterior declivity on either side very shallowly depressed behind paraocular protrusions; lateral border finely marginate, anterolateral angle (fullface view) subrectangular, very shortly rounded; lateral border finely marginate, anterior section nearly straight; posterior section almost straight, posterolateral angle rounded off; apical border finely marginate, medially sinuate; basal border widely rounded, quasi-marginate due to row of fine punctures, medially extremely vaguely angular; midline vaguely depressed near base. Pronotal disc very abundantly, almost densely punctate, with some interspersed micropunctation, punctation shallower on anterolateral surface, finer basomedially; punctural diameters 0.02-0.03 mm, away from midline mostly separated by 2-4 diameters. Elytra generally sericeous due to microreticulation, with 8 distinct striae, stria 7 slightly sinuate, ending at humeral umbone. Striae rather ill defined, with fine punctures, mostly separated by 2-4 diameters, slightly crenulating interstriae; discal interstriae virtually flat, all interstriae with abundant, scattered micropunctation. Antennal club light-brown, scapus unmodified. Metasternum posteriorly with vague midline impression; metasternal disc with abundant micropunctation, lateral wings with moderately abundant, setabearing, well-defined, subannulate punctures and additional microreticulation. Abdominal sternites laterally each with transverse row of seta-bearing, subannulate punctures, on microreticulate surface; sides rufous. Pygidium brownish black, matt, microreticulate, with very abundant, distinct punctation, individual punctures rather well defined; glabrous; base marginate, apex with thickened margin. Protibia with 3+1 external denticles (proximal denticle very short), with some intervening small teeth, and proximal serration (6 small teeth); terminal spur long, subparallel, apex acuminate; protarsus slender, unmodified. Profemur robust, underside shining, with numerous large seta-bearing punctures over middle from base to apex, and some finer punctation. Meso-and metafemora broad, complanate, underside shining, with few seta-bearing punctures, and abundant finer punctation. Meso-and metatibiae robust, strongly dilated distad (elongate-triangular), externally with 3 very slight fossorial, spinebearing elevations; apex with elongate-subelliptic crest, fringed with short fossorial spines. Meso-and metatibial terminal spurs elongate-acuminate, unmodified. Segment 1 of metatarsus slightly longer than segments 2-4 combined; approximate length proportions of metatibial spur // tarsal segments 1-5: 40//38/16/10/8/11. Parameres, fig. 88 .
Measurements in mm. Maximum width of head 2.0. Median length of pronotum 2.1, maximum width 3.5. Sutural length of elytra 2.8, maximum width combined 3.7.
Variation and sexual dimorphism Length 5.5-7 mm. Variation slight, most evident in length of paraocular horns; females similar to males. Some presumably immature specimens are brown. Range and ecology SE and possibly N Sulawesi, in forest, attracted to dung.
Comments
Material from N Sulawesi excluded from type series -its conspecifity has to be confirmed on more material.
Etymology
Named after a village in the type region, to be treated as noun.
Diagnosis
O. moajat is a small, usually patterned species (length usually 6-8 mm). Its colour is generally black to brown and patterned, moderately shining, with lighter brown legs; elytra with symmetric yelloworange markings on, at least, the base of interstriae 6-7 (humerus); other markings variable, frequently also present on apex of interstriae 2-4; elytra in some individuals even largely yellow-orange, with variably broad, dark medial and lateral zone; elytra rarely entirely black. Pronotum moderately shining black, with generally fine punctation, abundant on disc, larger and denser laterally, usually effaced on anterior declivity (particularly the deplanate surface in long-horned individuals). Pygidium yellow, frequently with variably extensive dark markings; matt, glabrous, with dense, shallow punctation. Clypeal apex rounded. Clypeofrontal ridge feebly arcuate-sinuate, usually continuing laterally into clypeogenal ridge, variably pointed medially. Frons usually rather smooth, shining. Paraocular protrusions varying from short, semiconical, to long, tapering, curved, slightly reclined forward. Height of anterior pronotal declivity varying with development of paraocular protrusions, higher declivities deplanate on either side of slightly protruding midline. Pronotal base only medially finely marginate, disc with vaguely impressed midline. Elytral interstriae very slightly convex, matt, with sparse, scattered micropunctation in microreticulate surface. Strial punctation fine, slightly crenulating interstriae. Leg colour light brown to yellow. Smaller O. moajat individuals with a limited yelloworange elytral pattern are superficially similar to the equally patterned matanyo; moajat, however, usually has a rather feebly sinuate, transverse ridge between the clypeogenal borders on either side, and is mostly larger, while matanyo never has long paraocular projections, nor the concordantly high, steep anterior pronotal declivity. O. batui is different by the numerous, small, scattered yellow-orange markings on its elytra. O. sanggona has uniformly black or brown elytra, and a fine, evenly arcuate clypeofrontal ridge. 
Variation and sexual dimorphism
Length usually 6-8 mm, some immature (brown) specimens 5.5 mm. Pygidium may vary from yellow to largely black. Orange-yellow markings on elytra may be much more extended than described for holotype (see pictures); very occasionally the dorsal side is entirely black. Females usually have shorter paraocular horns than males.
There is a single, slender-horned female from upland C Sulawesi, lacking the distinctive elytral markings and with the clypeofrontal ridge widely evenly rounded; its pygidium is yellow. This female may represent a different species, close to moajat, but, in the absence of males, we defer drawing conclusions. It is excluded from the type series.
Range and ecology
Apparently an altitudinally ubiquitous species from N Sulawesi, usually in forests, attracted to dung. Also collected several times in flight interception traps, indicating it being an active flyer. Possibly also in C Sulawesi.
Etymology
Named after the type locality, to be treated as noun.
Onthophagus batui sp. n. Protibia with 3+1 larger external denticles, with some intervening small teeth, and proximal serration (ca 7 small teeth); terminal spur long, subparallel, apex acuminate; protarsus slender, unmodified. Profemur robust, underside shining, with numerous large seta-bearing punctures over middle from base to apex, these separated by 1-3 diameters, setae long. Meso-and metafemora complanate, their underside shining, with several seta-bearing punctures in front and near apex. Meso-and metatibiae robust, strongly dilated distad (outline elongate-triangular), externally with ca 5 slight, spine-bearing fossorial elevations; apex with elongate-subelliptic crest, fringed with fossorial spines. Meso-and metatibial terminal spurs elongate-acuminate, unmodified. Segment 1 of metatarsus almost as long as segments 2-4 combined; approximate length proportions of metatibial spur // tarsal segments 1-5: 50//48/25/15/11/17. Parameres, fig. 90 . Measurements in mm. Maximum width of head 2.5. Median length of pronotum 2.5, maximum width 4.2. Sutural length of elytra 3.4, maximum width combined 4.5.
Variation and sexual dimorphism
Only a single pair of this species available, female slightly over 8.5 mm. Female with elytral yelloworange markings much more numerous than in male (up to ca 50 on each elytron), and with strongly developed, curved, tapering paraocular horns, as in fig. 53 (maximum width of head of this female ca 2.9 mm). Given these differences, the actual variation may be considerable.
Range and ecology
The two specimens are from lowland forest in E Sulawesi, attracted to dung.
Etymology
Onthophagus matanyo sp. n. Protibia with 3+1 acuminate external denticles, with some intervening small teeth, and proximal serration (4 small teeth); terminal spur long, subparallel, apex acuminate; protarsus slender, unmodified. Profemur robust, underside shining, with numerous seta-bearing punctures over middle from base to apex, separated by several diameters, setae long, micropunctation sparse. Meso-and metafemora complanate, their underside shining, with few setabearing punctures, sparsely micropunctate. Mesoand metatibiae robust, strongly dilated distad (elongate-triangular), externally with ca 4 slight fossorial, spine-bearing elevations; apex with elongate-subelliptic crest, fringed with long fossorial spines. Mesoand metatibial terminal spurs elongate-acuminate, unmodified. Segment 1 of metatarsus about as long as segments 2-4 combined; approximate length proportions of metatibial spur // tarsal segments 1-5: 30//29/13/9/6/10. Parameres, fig. 91 . Measurements in mm. Maximum width of head 1.8. Median length of pronotum 1.9, maximum width 3.0. Sutural length of elytra 2.5, maximum width combined 3.2.
Variation and sexual dimorphism
Length usually 5-6 mm. Paraocular tubercles variable, tips may be slightly inclined to midline (distinct in axial view); curve of clypeofrontal ridge and median point also variable. Elytral yellow-orange pattern of holotype seems quite complete, other specimens, however, with limited and/or vaguer pattern. Sexual dimorphism apparently slight. One indivual is very small: 4.5 mm.
vaguely wrinkled, due to very superficial, uneven, scattered micropunctation. Antennal club yellow-brown, scapus unmodified. Metasternum posteriorly with vague midline impression; metasternal disc with sparse, scattered, fine punctation, lateral wings shining, with numerous fine, seta-bearing, subannulate punctures on superfially microreticulate surface. Abdominal sternites laterally each with transverse row of seta-bearing, subannulate punctures; sides yellowish. Pygidium brown, conspicuously matt due to heavy microreticulation; surface also with abundant, fine punctation, many punctures with short yellowish seta; pygidial base marginate, apex with shining, thickened margin. Protibia with 3+1 acuminate external denticles, with some intervening small teeth, and proximal serration (5-6 small teeth); terminal spur long, subparallel, apex acuminate; protarsus slender, unmodified. Profemur robust, underside shining, with numerous seta-bearing punctures over middle from base to apex, separated by several diameters, setae long. Meso-and metafemora complanate, their underside shining, generally sparsely punctate. Meso-and metatibiae robust, strongly dilated distad (elongatetriangular), externally with ca 4 slight fossorial, spine-bearing elevations; apex with elongate-subelliptic crest, fringed with fossorial spines. Mesoand metatibial terminal spurs elongate-acuminate, unmodified. Segment 1 of metatarsus about as long as segments 2-4 combined; approximate length proportions of metatibial spur // tarsal segments 1-5: 26//25/11/8/6/10. Parameres, fig. 92 . Measurements in mm. Maximum width of head 1.5. Median length of pronotum 1.4, maximum width 2.3. Sutural length of elytra 2.0, maximum width combined 2.6.
Length 4-5 mm. Paraocular tubercles variable, from short, simply semiconical to long, tapering (as in the holotype). Development of clypeofrontal ridge variable, median protrusion usually not noticable, ridge may be virtually obsolete in transverse rugulation. Metallic luster of pronotum varying from bronze to green. Elytral yellow-orange pattern of holotype seems quite complete, other specimens (including immatures) have more limited and/or vaguer pattern. Sexual dimorphism slight. Some very small (4 mm long), lighter brown individuals with obsolescent paraocular protrusions may be poorly developed. There seem to be slight differences between the series from Kabaena Island and mainland SE Sulawesi (for instance in elytral microsculpture), but with the material at hand we refrain from further taxonomic action.
Range and ecology
An apparently altitudinally ubiquitous species from various types of forest in SE Sulawesi, including Kabaena Island, attracted to dung.
Etymology
The Onthophagus limbatus group
Onthophagus limbatus Herbst, 1789 Figs 12, 76-82, 93 Diagnosis Unlike the Onthophagus lindu group members, O. limbatus has numerous fine, distinct, recurved setae on both pronotum and elytra. The paraocular horns of the males are upright, slightly tapering, unmodified, but connected by a slight, simply transverse ridge; longer horns are jointly U-shaped in axial view; female paraocular protrusions short, also with connecting ridge. Males have a slight, transverse clypeofrontal ridge, which may be obsolete, ridge of female stronger. Clypeal tip of male with short, abruptly reflexed lobe. Anterior pronotal declivity of males steep, more or less deplanate, topped by widely rounded, (in dorsal view) more or less sinuate ridge. Colour of pronotum largely dark brown, usually with metallic lustre; elytra lighter brown, with pattern of basal and apical yellow-orange markings, which are usually ill defined. Measurements of male figured (N Sulawesi) in mm. Body length ca 7.5. Maximum width of head 2.2. Median length of pronotum 2.4, maximum width 3.8. Sutural length of elytra 2.9, maximum width combined 4.0. Maximum width of head of female figured (N Sulawesi) 2.8.
Range and ecology
Sulawesi, Sundaland, the Lesser Sundas, and possibly throughout the Oriental Region, in open, usually man-made habitats, frequently in cattle and horse dung. We have seen ca 70 limbatus-like specimens in ca 10 records from Sulawesi, plus material from other Southeast Asian locations, up to Vietnam.
